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ABSTRACT 
             Over the last few years, personal communication devices have invaded most 
developing countries and today, the majority of the population owns a mobile phone and 
most of them use personal digital assistants, mobile computers, etc. This tendency is 
reinforced and occurs at the same time with a new trend: most of these devices get 
equipped with one or several wireless networking interfaces. Practically, Wi-Fi or/ and 
Bluetooth-enabled devices become of frequent use. More than allowing the connection to 
some access point (as they can be found in airport, train stations, city-centers, restaurants, 
etc), these interfaces permit also to interconnect directly with one another in a 
decentralized way and to hence self-organize into ad hoc networks.  
           A mobile ad hoc network (MANET) is a set of mobile nodes able to communicate 
with other nodes in their surroundings. These wireless communications happen in a peer-
to peer manner, without relying on any predefined infrastructure. Today, MANETs are 
mainly used for sensing, gaming and military purposes. But the steadily wider adoption 
of wireless technologies in daily life let one foresee the next generation of MANETs 
applications: environmental and medical monitoring, groupware, customer-to-customer 
applications, risk management, entertainment, advertising, etc.  
          In order to enable the development and spreading of these applications, a number 
of issues have to be solved. First, in such network, end-to-end connectivity cannot be 
guaranteed. Indeed MANETs may be partitioned and nodes may be sporadically present 
in the network. As such, MANETs can be considered as Delay Tolerant Networks 
(DTN).  
          Second, the topology of the network changes over time because of the mobility of 
the stations. Then, the way the communication primitives were implemented in the 
context of wired networks is no longer applicable. It is hence necessary to propose new 
algorithms to enable those primitives, like broadcasting that serves as a basic pattern for 
the design of many MANETs applications.  
          The design and implementation of such communication schemes, and more 
generally of MANETs application, can be achieved using two different ways: either by 
building a real network, or by resorting to modeling and simulation.  
 
 
 
 
 
 
 
 
 III 
 
 
 الخلاصة
 
دد كبير اليوم عالنامية ، و  أجهزة الإتصال غزت معظم الدول خيرةخلال السنوات  الماضية الأ         
لأجهزة معظم هذة وغيرها من ا ) spotpal(من السكان يمتلكون أجهزة موبايل وحواسيب متنقلة 
قنيات تسمح بالإتصال هذة الت iF-iWالأجهزة مزودة بواحد أو عدد من التقتيات اللاسلكية مثل ال 
 .  krowten coH dAفي شبكة تسمى  lortnocأو   revresمباشرة من غير 
 
أخرى   sedonب  المتحركة لها القدرة على الإتصال  sedon من ال مجموعة هي TENAM        
 TENAMواليوم ، ممن غير إعدادات أو تحك   reep-ot-reepبطريقة لاسلكية وهذا الإتصال يكون 
 الأغراض العسكرية والمراقبة الطبية وإدارة المخاطر وغيرها.تخدم في تس 
 
 جهزة متحركة أويمكن أن تتغير في الشبكة  وذلك لأن الأ  TENAMطوبولوجيا ال          
تاجة محبب هي الس متنقلة، وكذلك أى جهاز يمكن أن يدخل أو يخرج من الشبكة فى إى وقت لهذا
 لخوارزميات جديدة  .
 
كة : إما ببناء شب يمكن أن ينجز بإستخدام طريقتين   TENAMنجد أن تصميم تطبيق ال          
 . noitalumis dna gniledomحقيقية أو ببناء 
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 1 
INTRODUCTION 
 
1.1 Introduction 
In recent years, mobile computing has enjoyed a tremendous rise in popularity. The 
continued miniaturization of mobile computing devices and the extraordinary rise of processing 
power available in mobile laptop computers combine to put more and better computer-based 
applications into the hands of a growing segment of the population. 
       Today  there is a great expansion in the production of technology to support mobile 
computing .not only are the computers themselves getting more and more capable ,but many new 
applications are being developed and wireless data communications products are becoming 
available that are much improved over those available in the past. 
       Computer networking has been a modern way of communication and an enabler for various 
new applications for decades. Recently wire-based networks have got a competitor from wireless 
networking technologies. as wireless network nodes proliferates and as applications using the 
internet become familiar to a wider class of customers, those customers will expect to use 
networking applications even in situation where the internet itself is not available. The wireless 
networks have various advantages over wired networks and therefore have been the subject for 
enormous amount of research. 
       First of all, wireless networking means that there is no need for a physical connection to the 
socket in the wall, because data is transferred through air in form of radio waves. Second, wireless 
networking has more and more enabled user mobility. Basically, the chance to move freely any 
where, any time, and still have a change to be connected to the network, is a natural source of 
interest. Third the costs of building a wireless infrastructure are virtually nothing compared to the 
costs of wire-based network installation. 
Ad hoc networks are self organizing wireless networks, in which also communicate over multiple 
wireless hops and from self-organizing networks. 
              Ad hoc networking is an attractive concept and has various possibilities for different 
kinds of applications .however; ad hoc networking is not quite as simple and easy as it may sound. 
           The enabling technologies have their own limitations and some technologies and models of 
operation have been subject to reconsidering to suit ad hoc networks [1]. 
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1.2 Problem statement 
           Today the general trend is towards low-level infrastructure and increased end-user 
responsibility. Being able to freely communicate transfer information with close-by people is, of 
course, convenient, but it may even have larger societal efforts. 
          On larger scale, ad hoc networking can very well be the next revolution in the word of 
communications .It enables local communities to manage their own need for connectivity using 
their own local resources. The control of the local network will be hence again where it belongs 
and the ISP are might be coming to a turning point. Are the operators going to allow this 
development? 
           In this local community networking view can be the seed of completely new approach to 
communicating with people and henceforth to understanding what it means to be a part of 
community .In these local networks many services, such as local web pages e-mail and telephony, 
would be free from charge.Naturally, there would be some privacy concerns in the beginning, but 
trust inside the community should provide the necessary umbrella for the privacy. 
 
1.3 Objective  
          The goal of this research is to investigate networking and infrastructure challenges in 
developing countries and to provide a framework for wide scale ad hoc deployment in Sudan. 
 
